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[57] ABSTRACT 

The present invention provides a data acquisition and error 
correcting speech recognition system especially adapted for 
use in mobile telecommunications switching offices. The 
system comprises speech recognized dialing information 
with historical user calling information and attempts to 
determine whether the dialing information has been miss- 
poken or misrecognized. If a mistake appears likely, the 
system suggests corrected dialing information to the user. 
The system also maintains data on the likelihood of various 
components of dialing information being misrecognized and 
updates this information with each call. The historical call- 
ing information indicates the user's propensity to call within 
particular area codes and office codes, to call particular 
phone numbers, and to call at particular times of day. 
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DATA ACQUISITION AND ERROR 
CORRECTING SPEECH RECOGNITION 
SYSTEM 

This application claims the benefit of prior U.S. provi- 
sional application Serial No. 60/032,177 filed Dec. 4, 1996. 

TECHNICAL FIELD 

This invention is related to telecommunications systems, 
and more particularly to an electronic digital signal 
processor-controlled telecommunications system for the rec- 
ognition of spoken commands and for the directing of 
telephone calls based on spoken commands with data acqui- 
sition and error correction capabilities. 

BACKGROUND OF THE INVENTION 

It is well-known that many of the safety hazards of 
cellular telephone use could be alleviated by utilizing auto- 
matic speech recognition. While telephone-based speech 
recognition systems are known, cellular voice dialing over a 
mobile telephone exchange ("MTX") presents significant 
challenges for two basic reasons. First, the recognition 
technology must accommodate a tremendous range of both 
remotely-mounted and hand held microphone types. 
Second, the signal may be band-limited and degraded in 
transmission to the MTX where the recognition system will 
be located. Most voice controlled dialers in the prior art, 
have been unsuccessful in achieving a sufficient accuracy in 
recognizing phone numbers spoken in the cellular environ- 
ment for good user satisfaction. 

There is therefore a need for voice recognition systems for 
use in the cellular network environment that facilitate the 
use of voice-dialing by providing good error correction 
features. 

BRIEF SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
describe an implementation of an error correcting speech 
recognition system in a cellular or personal communications 
network environment. 

It is further object of the invention to describe an error 
correcting speech recognition system for use at a mobile 
telephone exchange of a cellular or personal communica- 
tions network. The placement of the speech recognition 
system at the MTX significantly reduces cost and increases 
reliability by enabling the switch vendor to install and 
maintain the system in conjunction with the cellular switch. 

It is a further object of the invention to acquire user 
calling data for processing and identifying user calling 
tendencies. 

These and other objects of the invention are provided in 
an advanced system for the recognizing of spoken com- 
mands over the cellular telephone or any personal commu- 
nications (i.e., any non-wireline) network. In the cellular 
application, for example, the error correcting speech recog- 
nition system interconnects either internally with or as an 
external peripheral to a cellular telecommunications MTX 
switch. In the cellular environment, the error correcting 
speech recognition system will include an administrative 
subsystem, a call processing subsystem, a speaker- 
dependent recognition subsystem, a speaker-independent 
recognition subsystem, and a data storage subsystem. 

The error correcting speech recognition system also 
allows for increased efficiency in the cellular telephone 
network by integrating with the switch or switches as a 
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shared resource. The administrative subsystem of the speech 
recognition system is used to keep statistical logs of perti- 
nent call information. Pre-recorded instructional messages 
are stored in the memory of the call processing subsystem 

5 for instructing a user on his or her progress in using the 
system. The speaker-independent recognition subsystem 
allows the user to interact with the system employing 
non-user specific functions. User specific functions are con- 
trolled with the speaker-dependent recognition subsystem. 

10 User specific attributes collected by the recognition sub- 
systems are stored in the data storage subsystem. 

The foregoing has outlined some of the more pertinent 
objects of the present invention. These objects should be 
construed to be merely illustrative of some of the more 

15 prominent features and applications of the invention. Many 
other beneficial results can be attained by applying the 
disclosed invention in a different manner or modifying the 
invention as will be described. Accordingly, other objects 
and a fuller understanding of the invention may be hand by 

20 referring to the following detailed description of the pre- 
ferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven- 
25 tion and the advantages thereof, reference should be made to 
the following Detailed Description taken in connection with 
the accompanying drawings in which: 

FIG. 1 is a diagram of a representative cellular telephone 
network incorporating an external switch-based error cor- 
30 recting speech recognition system according to the present 
invention. 

FIG. 2 is a block diagram representation of an implemen- 
tation of an external switch -based error correcting speech 
recognition system according to the present invention. 

FIG. 3 is a flow chart of the progress of a call processed 
by an external switch-based error correcting speech recog- 
nition system according to the present invention. 

FIG. 4 is a representation of an exemplary user or 
4 Q customer record utilized by the error correcting speech 
recognition system of the present invention. 

FIGS. 5A and 5B is a flow chart of the interaction of the 
error correcting speech recognition system with the system 
user. 

45 FIG. 6 is a more detailed flow chart of an exemplary 
algorithm of error correction in a speech recognition system 
according to the present invention. 

DETAILED DESCRIPTION 

so FIG. 1 is a diagram of a cellular telephone network 
incorporating an external switch-based error correcting 
speech recognition system according to the present inven- 
tion. Although the following description is specifically 
related to use of the data acquisition and error correcting 

55 speech recognition system at or in conjunction with an MTX 
of a cellular network, it should be appreciated that the 
system also interconnects either internally with or as an 
external peripheral to a personal communications network. 
Indeed, the principles of the invention are applicable to any 

60 cellular- like network application, i.e., where a non-wireline 
communications network is employed for mobile satellite, 
portable or personal communications. The data acquisition 
and error correcting speech recognition system can also be 
used as a shared resource through integration with a plurality 

65 of such non-wireline communications networks. 

Referring now to FIG. 1, an exemplary telephone network 
is a cellular network 10 having a mobile telephone exchange 
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(MTX) switch 12 connected to transceivers/antennas 14, 14', mation 32, communications to the service provider's cus- 

Transceivers 14, 14' are located in each cell of the cellular tomer billing information 33, security and administrative 

network and communicate with the MTX to effect transmis- information 27, statistical database information 29, and 

sion and reception of signals to and from the mobile tele- statistics processing 34. 

phone located in vehicle 15. Each transceiver 14, 14' is 5 FIG. 2 is an upper level block diagram of the error 

typically connected to the MTX via a leased or dedicated correcting speech recognition system 20 of FIG. 1. The 

network line 11, 11'. The MTX 12 is typically connected to system 20 generally consists of a central processing unit 

the land-based destinations via telephone network. ("CPU") 35, a speech recognition board 36, such as the 

A cellular mobile telecommunications system connects VPRO 88 sold by Voice Processing Corporation, video 

mobile telecommunications customers, each having a 1Q board 37, a disk drive controller with associated hard disk 

mobile unit to one another and to land-based customers drive(s) 38, telephone interface boards 39, and local area 

served by a telephone network. Incoming and outgoing calls network ("LAN") interface board(s) 40. A data bus such as 

are routed through an MTX Switch 12 connected to a group pulse code modulation ("PCM") bus 41 also connects the 

of cell sites that communicate with mobile units. The MTX telephone interface boards 39 directly to the speech recog- 

Switch 12 routes the calls between the mobile units and the nition board(s) 36. A single CPU 35 can typically manage 

telephone network. In a typical mobile cellular communi- 15 eight speech recognition boards 36. Ideally, a modem 42 is 

cations system, there are usually many cells per MTX also provided to allow remote access to the system for 

Switch 12 and several MTX switches per system. As used problem diagnostics and software updates, 

herein, "mobile telecommunications system" refers to all of The CPU 35 and associated control programs function as 

cellular, satellite and personal communications network the administrative and call processing subsystems, the 

environments. 20 speech recognition board 36 and associated programs carry 

Each cellular telephone is uniquely identified by two out the speaker-dependent and speaker-independent recog- 
numbers: a serial number ("ESN") encoded in the phone by nition subsystem Junctions, while the hard disk controller 
its manufacturer, and a mobile identification number and drives 38, together with server 25 and databases 26, 27, 
("MIN"), which is the cellular telephone number pro- 29 on hard drives 45 comprise the data storage subsystem, 
grammed in by the cellular service provider. The service 25 FIG. 3 is a high level flow chart showing the progress of 
provider operates the MTX Switch 12 and keeps a database a typical call in a system with an optional programmable 
of all MINs (and optionally their associated ESNs). Each switch 30 (shown in FIG. 1). The call is initiated by a 
time a call is placed by the cellular telephone, the service cellular customer in the first step 50. The MTX Switch 12 
provider verifies whether the MIN is authorized. If the MIN receives the call and routes it to a trunk line 22 in commu- 
of a cellular phone is not recognized, and the area code or 30 nication with the programmable switch 30 and outpulses the 
provider designation of the MIN indicates that the phone caller's MIN to the programmable switch 30 in the second 
number is outside of the provider's service area, the provider step 51. The MIN is reported to the host 31 of the program- 
should prevent the caller from utilizing the data acquisition mable switch 30 which recognizes the call requires speech 
and error correcting speech recognition system. If the MIN recognition in the third step 52. The host 31 then directs the 
indicates the caller is from within the provider's service 35 programmable switch 30 to connect the call to the data 
area, but simply has not subscribed to voice dialing services, acquisition and error correcting speech recognition system 
the caller may be offered the opportunity to subscribe to ("VAS") 20 and out pulses the MIN to the VAS 20 in the 
these services fourth step 53. The VAS system 20 then determines the 

According to one embodiment of the invention as shown appropriate seven or ten digit number desired by the cellular 

. pro t & , t . , , customer and sends a command through the programmable 

in FIG 1, a data acquisition and error correcting speech 40 switch 30 to the host 31 to obtain an outgoing line in the fifth 

recognition system 20 20 is connected as an external 54 The host 31 then dirccts the f & mmable switcb 

peripheral to the MTX Switch 12 through a set of preferably 3() tQ pafk the ccUular customcr > s call in step six 55, In the 

digital trunk lines 22, 24. In the illustrated embodiment, an seV enth step 56 the host directs the programmable switch 30 

optional programmable switch 30 is shown which adds t0 attach a DTMF receiver towards the VAS 20 and to play 

greater flexibility but also increases the set up and process- 45 a dial tone. Then the VAS 20 out pulses the requested 

ing times and the cost of the system. The MTX Switch 12 or number and hangs up while the digits are reported to the host 

programmable switch 30 may also be able to access remote 31 in the eighth step 57. The host 31 then directs the 

error correcting speech recognition systems 21 for custom- programmable switch 30 to re-route the line to the MTX 

ers who have traveled to an MTX switch location beyond Switch 12 outpulsing the MIN and the dialed number and 

their home calling area. Alternatively, the error correcting 50 thereby connecting the dialed number with the cellular 

speech recognition system 20 may be able to contact sub- customer in step nine 58. The call progress events are 

scriber database information 23 of remote location 21 via monitored and reported to the host 31 in step ten 59. The call 

wide area network communications. is disconnected or rerouted as necessary by the host 31 

Trunk line set 22 is used for incoming signals to the data issuing directions to the programmable switch 30 in the final 

acquisition and error correcting speech recognition system 55 step 60. 

20 from MTX Switch 12 and trunk line set 24 is used for Step 54 where the VAS 20 determines the number desired 

outgoing signals. As shown in FIG. 1 the speech recognition by the customer is of the most significant interest. When the 

system 20 is connected to a dedicated data storage sub- call is directed to the data acquisition and error correcting 

system 25 through a data network 28. The data storage speech recognition system 20 it is accompanied by the 

subsystem 25 is used to store subscriber recognition and 60 caller's MIN. The VAS 20 searches administrative records 

calling data 26, 26' as will be described. The speech recog- for the MIN to see if the caller is an existing customer, 

nition system 20 may be integrated with more than one Additional information such as personal identification num- 

switch (whether or not cellular) for use as a shared resource bers (PINs) and the like may also be transmitted to the VAS 

via incoming and outgoing trunk sets connecting with local 20. New callers are introduced to the error correcting speech 

area network 28. 65 recognition service and offered the opportunity to subscribe 

Network 28 will typically also be connected with addi- to the service while existing customers* data records are 

tional resources which provide network management infer- accessed. 
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As in typical voice activated calling systems, the cus- is analyzed to determine the feasibility of accurately pre 

tomer is allowed to associate certain telephone numbers with dieting and correcting speech-recognized digits, based upon] 

key words, and speech samples representing the key words previous calls made by the customer and probable digit 1 

together with the associated numbers are stored in each substitutions from the recognition matrix, 

customer record. For error correction purposes, however, 5 The second operation is designed to identify potential 

customer records also include a significant amount of addi- matches through phase shift analysis of each digit within the 

tional information. A typical customer record is shown in number. For instance, a horn or other loud noise might sound 

FIG. 4. For instance, the customer record includes a list of while the customer is voice dialing a ten-digit number and 

phone numbers recently called by the customer and the that extraneous sound could be recognized as a number, 

frequency that those numbers were called. Typically, the last 10 thereby shifting all of the remaining digits yet to be spoken 

20 different numbers would be stored with a number indi- b Y tDe customer one digit to the right. The final digit of the 

eating the relative frequency with which it has been called. phone number would likely be cut off and not recognized. To 

In addition, the customer record stores a ten by ten matrix detect 'ype of P«*l™. the analysis involves deleting a 

representative of the frequencies with which each digit has recognized digit and shifting the remaining digit stream to 

been properly recognized or misunderstood for another 15 mc le u ft °° e pc l Slt 1 10n .1° U SCC lf there are a greater number of 

number. For key word calling, the customer's calling history patches Similarly, if the speech recognizer returns too few 

for each key word is stored in a record indicating how dl S lts ' P has f shlft u in S P roccss m]X sMi P° rtl u ons ° f 

frequently the customer has called a particular key word in st u ream { ° {h * ^ { one P 0511 ™ t0 see rf there 15 a ^ 

each of four daily time periods in the previous weeks. In P hase shlft u b y determining whether more numeric : positions 

addition, information is kept on the speech recognizer's 20 m the number match positions of a number from the caller s 

performance in accurately recognizing each key word, as Historical record. 

well as the three alternative key words for which it has been ^ third Preferred technique involves area code and 

most commonly misunderstood. officc °° de matching. Because most customers utilize phone 

™ 4 . , j j numbers in no more than three area codes, and no more than 

The error correcting speech recognition system addresses . . . . . 4 , 

,r. r , , ° .... . i* . t - 25 20 omce codes, misrecognized digits in these portions oi the 

error correction as a linkage problem, utilizing sophisticated , , ^ . . . 

. u . * . . .. . • ii- pnone number can often be corrected. 

algorithms. In the case where the customer is calling a r m 

number, the speech recognizer returns a seven (local) or ten P r ° cess ma y \ demonstrated with hypothet.ca. 

(long distance) digit number. The error correction system exam P le ° f a customer whose mstoncal record mcludes onl y 

then analyzes the number returned by the speech recognizer two num ers * 

ifs v a a cc\ conn 

to determine whether the recognized number is likely to be Aj-ou 3»yy 

the real number spoken (or intended) by the customer. X^479 548 1314 

Information used in this analysis includes data on how The ten digit number sent to the error correcting subsystem 

phone numbers are distributed. For instance most area codes ^ 2=303 458 5889. The initial loop through the customer's 

in the U.S. and Canada have middle digits of 0 or 1, so the historical call information does not provide an exact match, 

likelihood of the middle digit of an area code being 0 is 35 so tn e system determines the probability that Z is a number 

greater than the 10% probability that would be the case if already in the customer's historical record versus the prob- 

area code numbers were completely random. ability that it is a new number. 

(V FIGS. 5A, 5B, and 6 show the processing of spoken phone , Fiist in comparing Z to X 1; The probability that first digit 

Umbers. The first steps in the process are when the cus- An 3 ™ u } d b ? correcdy recognized P 3/3 o0.9 and this is rnulti- 

,'tomer says a number 61 and speech recognizer passes a 40 P hed b ? the probability that the second digit 1 would be 

number 62 to the error correcting subsystem. For the pur- naisrecognized as a 0 or P 3/o =0.1 and by the probabdity that 

poses of illustration, we will assume a ten digit number themird digit3woiudbecorrecdy recognized P 3/3 =0. 9. Tins 

consisting of a three digit area code, a three digit local office P rocess 15 rc P eated for dl & lts ^ as foUows: 

code, and a four digit ending is sent to error correction. As 45 

shown in FIG. 6, the error correcting subsystem then com- *V* = .9 

pares /this number tothe customer's data recojj^pxan^^^ p i/s = .93 
match-with-recently^lted numfers^g. If there is an exact 

Stch7trjafnumberls accepted and returned by the system = 05 

for out pulsing 81. In addition, the matrix representing the 5Q p s/J _ 93 
frequency of correct number recognition is updated to reflect 

.that each number was correctly recognized 82. p *>* - 9 

I The more interesting case is when thele^is^not.an~exajGt /fys = .05 



Latch. In this case, the error correcting subsystem deter- 
mines the relative likelihood that the number recognized was 55 
intended to be a slightly different number already in the 
customer's historical calling information. If that likelihood Multiplying all probabilities: (0.9)(0.1)(0.9)(0.9)(0.93) 
exceeds a predetermined level, say 70%, the customer will (0.05)(0.93)(0.9)(0.05)(0.9) 

be asked if he meant to dial the corrected number. If the which produces a result on the order of 1.3x10"". Z is then 
customer affirms, that corrected number will be dialed and 60 compared to X 2 but since only one digit matches, the chance 
--the recognition matrix updated accordingly. that the number has been misrecognized is less than about 
^ If an exact match is not found, the technique of the l.OxlCT 9 . Accordingly, the maximum P 1 is obtained for 
1 invention, referred to as the Dahlke-Bayes technique, per- possibility X s . Next, the chance of a random number match- 
forms several error correcting operations. In the presently ing as many digits of X 2 is computed. Random distribution 
I preferred embodiment, these operations comprise digit 65 of numbers according to the binomial theorem would indi- 
1 substitution, phase shifting, and area code/office code cate the chances of the seven extant digit matches between 
matching. In the digit substitution scenario, the digit string Xj and Z simply by coincidence would be lxlO" 7 . Thus the 
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probability that Z is a number already in the customer's the number Z by merely substituting office codes or area 

historical record p^UxlO -4 and the probability that it is a codes. Igsucjnf^bstin^ 

new number is lxlO -7 . Since p 3 /(pi+p2) in this case is customer jsjggainjgo^ 

greater than the chosen threshold of 70%, the substitutions ^dialcci^If the customer does not CANCEL, then the number , 

are made. As a result of the substitution, changes are made 5 ^ dialed and the customer's probability table is updated, fcj 
to the probability table as well. In practice, it is preferable to 11 should be noted the preferred algorithm weighs/ 

modify the probabilities somewhat to account for the fact more heavily numbers that the customer has dialed fre- 

that most people dial numbers predominately from only ^ u f n ^" . r , , ( 

about three area codes, and only about twenty office codes. In t a ^ ltl ^' af * er error correction, the returned number 

In addition, business phone numbers commonly end in "00". 10 must stlU , adhcrc £ ™ X ™ ml f *° r mstanc f ' ' l m Tul* 

a u r.u a-g *u u t * a' seven or ten numbers and must not begin with 0 or 1. If the 

As a result of hese modifications, the chances of extant digit QUmber violates sucfa a ^^^^^55^3* 

matches simply by coincidence is more appropriately com- Finally, the systenTshould not aW 

pleted to be about 1.4x10" . Even with these modifications, W^riaTSumbers so that for instance New York City lon^ 

the changes would be made in the illustrated example. distance information, 212-555-1212, will not be corrected to 

Turning now to FIGS. 5A and 5B, a flow chart is provided is Detroit long distance information, 313-555-1212, even if the- 

showing the various methods in which a number may be i attcr number is in the caller's historical records. 

processed. When the call has been connected to the VAS 20, i D each case, after a number is recognized and accepted byf 

the caller either speaks or is queried for a number to be the customer, the customer's data records are updated. Thisf 

dialed 61. This information is received through the tele- includes the probability tables for number recognition, the|' 

phone interface board 39 of the VAS 20 and sent to a speech 20 most recently and most frequently called numbers, most 

recognition board 36 for processing, and the speech recog- frequently called area codes and office codes, and even times 

nition board returns a string of digits to the CPU 35 in the of day that particular numbers are called, ^ 

next step 62. In the meantime, the caller's historical calling While several embodiments of the present invention have 

data as exemplified by FIG. 4 has been called up from been disclosed, it is to be understood by those skilled in the 

database server 25, and in the next step 63, six possibilities 25 art that other forms caD be adopted, all coming within the 

are contemplated: s pi" 1 °^ tne invention and scope of the appended claims, 

63a the number returned starts with a '1' or v 0' (invalid) 1^ ^ a L ^ ^l?!™™ ,!f 1 » ; „ „ - t - - n „ 

v ' 1. An error correcting voice recognition system in a 

63£> the number returned has 6, 8 or 9 digits (invalid) mobile telecommunications system connecting mobile cus- 
63c recognition results are marginal, as reported by the JQ tomers by destination numbers to other customers served by 
speech recognition board 36 a telephone network, each mobile customer having a mobile 
63rf recognition results are good, as reported by the telecommunications unit, the incoming and outgoing calls 
speech recognition board 36 routed through a mobile telecommunications switch con- 
63e the caller dialed using a touchpad rather than voice nected t0 a plurality of cell sites that communicate with the 
63/the number was entered through segmented numerical 35 mobile telecommunication units, said error correcting voice 
input, which recognized a phone number in 3 and 4 recognition system being connected to the mobile telecom- 
digit segments. This routine is used when the system ™mcations switch and comprising: 
does not properly recognize a caller's attempts to speak a sp™& recognizer for recognizing numbers and words 
7 or 10 digit numbers spoken by a mobile customer to determine a recognized 
In all cases, the caller's historical calling data is reviewed in 40 number or word; 

the next step 64 and the error correcting algorithm is applied. a processor coupled to the speech recognizer, the proces- 
£ FIG. 6 provides a general schematic of the operation of s° r operative under the control of a program containing 

The error correcting routine. In the first instance 80, the an error correcting algorithm; 

irecognized number Z is compared to all of the caller's a data storage subsystem coupled to the processor, the 
historical numbers to see if there is a match. If there is a 45 data storage subsystem containing historical calling 
match, that number is returned for dialing 81 and the information for the mobile customer; 

customer's probability tables are updated to indicate that said processor further operative under said program to 
each digit was correctly recognized 82. execute the error correcting algorithm upon the recog- 

^> If there is no match, the routine computes the probability nized number or word provided by the speech recog- 

that errors in speech recognition were made resulting in each 50 nizer and the historical calling information of the 
I historically dialed number being n^-recognized-as-num£er mobile customer provided by the data storage 

(Z^ assigning this value the designatiorrp7T83rThen the subsystem, and responsive thereto to transfer an error 

probability of extant digit matches with Z simply by coin- corrected destination number to be dialed to the tele- 

cidence is computed as p 2 , 84. In the next step 85, if phone network. 

pj/Cpj+pJ exceeds an assigned threshhold of about 70%, 55 2. The error correcting voice recognition system of claim 

then the routine will suggest a change to the customer by 1 wherein the historical calling information comprises a 

stating "Dialing (historical number)" 86. If the customer plurality of phone numbers previously called by the mobile 

fails to cancel, the historical number will be dialed 87, and customer. 

the caller's probability tables updated to reflect the correct 3. The error correcting voice recognition system of claim 

jand incorrect recognition of digits in the number 88. 60 1 wherein the historical calling information comprises data 

UFJ (P x +P 2 ) does not exceed the threshhold, the routine representative of the relative frequency with which phone 

will attempt to obtain a better match by phase shifting 99. If numbers have been recently called by the mobile customer, 
shifting substrings of Z produces a better match with any of 4. The error correcting voice recognition system of claim 

the caller's historical numbers, a new p A will be computed 3 wherein the historical calling information further com- 

90 and pi/fo+pj reexamined to see if the threshhold is now 65 prises data representative of the relative frequency with 

exceeded. If neither phase shifting nor digit substitution which phone numbers are called by the mobile customer at 

have been employed, the routine proceeds to attempt to fix various times of day. 
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5. The error correcting voice recognition system of claim 
1 wherein the error correcting algorithm comprises a cor- 
rective digit substitution operation. 

6. The error correcting voice recognition system of claim 
1 wherein the error correcting algorithm comprises a cor- 
rective phase shift analysis operation. 

7. The error correcting voice recognition system of claim 
1 wherein the error correcting algorithm comprises a cor- 
rective area code matching operation. 

8. The error correcting voice recognition system of claim 

1 wherein the error correcting algorithm comprises a cor- 
rective office code matching operation. 

9. The error correcting voice recognition system of claim 

2 wherein the error correcting algorithm determines the 
probability that the recognized number matches a phone 
number in the mobile customer's historical calling informa- 
tion. 

10. The error correcting voice recognition system of claim 
9 wherein the error correcting algorithm further determines 
the probability that the recognized number is a destination 
number not contained within the mobile customer's histori- 
cal calling information. 

U. An error correcting voice recognition system in a 
mobile telecommunications system connecting mobile cus- 
tomers by destination numbers to other customers served by 
a telephone network, each mobile customer having a mobile 
telecommunications unit, incoming and outgoing calls 
routed through a mobile telecommunications switch con- 
nected to a plurality of cell sites that communicate with the 
mobile telecommunication units, said error correcting voice 
recognition system being connected to the mobile telecom- 
munications switch and comprising: 

a speech recognizer for recognizing numbers and words 
spoken by a mobile customer to determine a recognized 
number or word; 
a processor coupled to the speech recognizer, the proces- 
sor operative under the control of a program containing 
an error correcting algorithm; 
a data storage subsystem coupled to the processor, the 
data storage subsystem containing historical calling 
information for the mobile customer; 
said processor further operative under said program to 
execute the error correcting algorithm upon the recog- 
nized number or word provided by the speech recog- 
nizer and the historical calling information of the 
mobile customer provided by the data storage 
subsystem, and responsive thereto to transfer an error 
corrected destination number to be dialed to the tele- 
phone network; 
the historical calling information comprising speech rec- 
ognition data representative of the frequency with 
which numeric digits have been erroneously recog- 
nized by the speech recognizer for another digit. 
12. An error correcting voice recognition system in a 
mobile telecommunications system connecting mobile cus- 
tomers by destination numbers to other customers served by 
a telephone network, each mobile customer having a mobile 
telecommunications unit, incoming and outgoing calls 
routed through a mobile telecommunications switch con- 
nected to a plurality of cell sites that communicate with the 
mobile telecommunication units, said error correcting voice 
recognition system being connected to the mobile telecom- 
munications switch and comprising: 

a speech recognizer for recognizing numbers and words 
spoken by a mobile customer to determine a recognized 
number or word; 
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a processor coupled to the speech recognizer, the proces- 
sor operative under the control of a program containing 
an error correcting algorithm; 

a data storage subsystem coupled to the processor, the 
data storage subsystem containing historical calling 
information for the mobile customer; 

said processor further operative under said program to 
execute the error correcting algorithm upon the recog- 
nized number or word provided by the speech recog- 
nizer and the historical calling information of the 
mobile customer provided by the data storage 
subsystem, and responsive thereto to transfer an error 
corrected destination number to be dialed to the tele- 
phone network; 

the historical calling information comprising speech rec- 
ognition data representative of the frequency with 
which words have been erroneously recognized by the 
speech recognizer for another word. 

13. A method for correcting errors in speech recognized 
dialing information for making a telephone call comprising 
the steps of: 

(a) storing in a database historical calling information and 
historical speech recognition information for a user; 

(b) speech recognizing user uttered dialing information; 

(c) comparing said speech recognized dialing information 
with the user's historical calling information and if 
there is an exact match placing the telephone call 
indicated by the dialing information and updating the 
user's historical speech recognition information and 
historical calling information; 

(d) in the event that the speech recognized dialing infor- 
mation does not exactly match any user historical 
calling information, determining a likelihood that the 
speech recognized dialing information is intended to 
match user historical calling information, and if said 
likelihood exceeds a predetermined level, tentatively 
correcting said dialing information; 

(e) advising the user of the tentatively corrected dialing 
information; 

(f) allowing the user to reject the corrected dialing infor- 
mation; 

(g) if the user rejects the corrected dialing information, 
prompting the user to re-utter the dialing information 
and returning to step (b); 

(h) otherwise, if the user does not reject the corrected 
dialing information, placing the telephone call indi- 
cated by the corrected dialing information and updating 
the user's historical speech recognition information and 
historical calling information. 

14. The method of claim 13 wherein the historical calling 
information comprises phone numbers previously called by 
the user. 

15. The method of claim 13 wherein the historical calling 
information comprises data representative of the relative 
frequency with which phone numbers have been recently 
called by the user. 

16. The method of claim 15 wherein the historical calling 
information further comprises data representative of the 
relative frequency with which phone numbers are called by 
the user at various times of day. 

17. A method for correcting errors in speech recognized 
dialing information for making a telephone call comprising 
the steps of: 

(a) storing in a database historical calling information and 
historical speech recognition information for a user; 
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(b) speech recognizing user uttered dialing information; 

(c) comparing said speech recognized dialing information 
with the user's historical calling information and if 
there is an exact match placing the telephone call 
indicated by the dialing information and updating the 
user's historical speech recognition information and 
historical calling information; 

(d) in the event that the speech recognized dialing infor- 
mation does not exactly match any user historical 
calling information, determining a likelihood that the 
speech recognized dialing information is intended to 
match user historical calling information, and if said 
likelihood exceeds a predetermined level, tentatively 
correcting said dialing information; 

(e) advising the user of the tentatively corrected dialing 
information; 

(f) allowing the user to reject the corrected dialing infor- 
mation; 

(g) if the user rejects the corrected dialing information, 
prompting the user to re -utter the dialing information 
and returning to step (b); and 

(h) otherwise, if the user does not reject the corrected 
dialing information, placing the telephone call indi- 
cated by the corrected dialing information and updating 
the user's historical speech recognition information and 
historical calling information; 

the historical calling information comprising speech 
recognition data representative of the frequency with 
which numeric digits have been erroneously recog- 
nized by the speech recognizer for another digit. 
18. A method for correcting errors in speech recognized 
dialing information for making a telephone call comprising 
the steps of: 

(a) storing in a database historical calling information and 
historical speech recognition information for a user; 

(b) speech recognizing user uttered dialing information; 

(c) comparing said speech recognized dialing information 
with the user's historical calling information and if 
there is an exact match placing the telephone call 
indicated by the dialing information and updating the 
user's historical speech recognition information and 
historical calling information; 

(d) in the event that the speech recognized dialing infor- 
mation does not exactly match any user historical 
calling information, determining a likelihood that the 
speech recognized dialing information is intended to 
match user historical calling information, and if said 
likelihood exceeds a predetermined level, tentatively 
correcting said dialing information; 

(e) advising the user of the tentatively corrected dialing 
information; 

(f) allowing the user to reject the corrected dialing infor- 
mation; 

(g) if the user rejects the corrected dialing information, 
prompting the user to re -utter the dialing information 
and returning to step (b); and 

(h) otherwise, if the user does not reject the corrected 
dialing information, placing the telephone call indi- 
cated by the corrected dialing information and updating 
the user's historical speech recognition information and 
historical calling information; 

the historical speech recognition information compris- 
ing data representative of the frequency with which 
numeric digits have been erroneously recognized in 
the speech recognizing step for another digit. 
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19. A method for correcting errors in speech recognized 
dialing information for making a telephone call comprising 
the steps of: 

(a) storing in a database historical calling information and 
5 historical speech recognition information for a user; 

(b) speech recognizing user uttered dialing information; 

(c) comparing said speech recognized dialing information 
with the user's historical calling information and if 
there is an exact match placing the telephone call 
indicated by the dialing information and updating the 
user's historical speech recognition information and 
historical calling information; 

(d) in the event that the speech recognized dialing infor- 
15 mation does not exactly match any user historical 

calling information, determining a likelihood that the 
speech recognized dialing information is intended to 
match user historical calling information, and if said 
likelihood exceeds a predetermined level, tentatively 
20 correcting said dialing information; 

(e) advising the user of the tentatively corrected dialing 
information; 

(f) allowing the user to reject the corrected dialing infor- 
mation; 

25 (g) if the user rejects the corrected dialing information, 

prompting the user to re-utter the dialing information 

and returning to step (b); and 
(h) otherwise, if the user does not reject the corrected 

dialing information, placing the telephone call indi- 
30 cated by the corrected dialing information and updating 

the user's historical speech recognition information and 

historical calling information; 

the historical speech recognition information compris- 
ing data representative of the frequency with which 
35 words have been erroneously recognized in the 

speech recognition step for another word. 

20. A data acquisition voice recognition system in a 
mobile telecommunications system connecting mobile cus- 
tomers by destination number to other customers served by 
a telephone network, each mobile customer having a mobile 
telecommunications unit, incoming and outgoing calls 
routed through a mobile telecommunications switch con- 
nected to a plurality of cell sites that communicate with the 
mobile telecommunication units, said data acquisition voice 
recognition system being connected to the mobile telecom- 
munications switch and comprising: 

a speech recognizer for recognizing numbers spoken by a 
mobile customer; 

50 a processor coupled to the speech recognizer, the proces- 
sor operative under the control of a program containing 
a data acquisition algorithm; 
a data storage subsystem coupled to the processor, the 
data storage subsystem containing historical calling 

55 information for the mobile customer; 

said processor further operative under said program con- 
taining the data acquisition algorithm to update the 
historical calling information for the mobile customer 
after recognizing a destination number spoken by the 

60 mobile customer, the processor operative under the 
control of a program containing an error correcting 
algorithm to correct the destination number spoken by 
the mobile customer based on the historical calling 
information. 

65 21. The data acquisition voice recognition system of claim 
20 wherein the historical calling information comprises 
phone numbers previously called by the mobile customer. 
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22. The data acquisition voice recognition system of claim 
20 wherein the historical calling information comprises data 
representative of the relative frequency with which phone 
numbers have been recently called by the mobile customer. 

23. The data acquisition voice recognition system of claim 5 
22 wherein the historical calling information further com- 
prises data representative of the relative frequency with 
which phone numbers are called by the mobile customer at 
various times of day. 

24. The data acquisition voice recognition system of claim 10 
20 wherein the historical calling information comprises at 
least one area code frequently called by the mobile customer. 

25. The data acquisition voice recognition system of claim 
20 wherein the historical calling information comprises at 
least four office codes frequently called by the mobile 15 
customer. 

26. An error correcting voice recognition system com- 
prising: 

a data storage subsystem having error correction data 
including 
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data representative of telephone number distribution 
characteristics in a telephone numbering area in 
which the system is configured for deployment, and 

historical calling data representative of a telephone 
number calling history; 
a speech recognizer operable for receiving an audible 

telephone number from the user and generating a 

speech data based on the audible telephone number; 

and 

a processor coupled to the speech recognizer and the data 
storage subsystem, the processor generating a corrected 
telephone number based on the error correction data. 
27. An error correcting voice recognition system as 
claimed in claim 26, wherein the processor is operable to 
issue an audible prompt to confirm whether the corrected 
telephone number is a telephone number to be called. 

***** 
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